With the economic development of many communities and the growing human population more food is needed. The livestock industry is one of the fastest growing industries in developing countries. The development of the livestock industry and the increase of livestock waste happens as a result of the growth in food production. The wastes are stored in a way that contamination of groundwater and surface water pollution in the environment has a significant impact on environment. This study analyses the environmental impact of livestock facilities and nitrate leaching in groundwater. After site sampling and libratory analysis, calibration of a simulation model with observed data was done to show nitrate contamination in "Rey" groundwater. The movement of nitrate into soil and groundwater was simulated by LEACHN. By defining various scenarios and performing sensitivity analysis, we examined precisely the factors affecting ground water contaminations. Along together with the analysis of different scenarios and comparing them with the measured values, seasonal rainfall conditions have greatest impact on the rate of recharge of nitrate to groundwater. Therefore soil with low rainfall shows 44% reduction of nitrate leakage at a depth of 30 cm of soil conditions. Finally, the modeling results and graphs from different scenarios for purpose of nitrate reduction in groundwater were presented. The good match between model results and observed data showed that the model is calibrated to this area and can be used for prediction purposes and further studies.
Introduction
During past decades, the building of livestock centers, especially in developing countries, has increased. As a result of livestock development, industrial farms have gathered around urban centers. Concentration of animals and their wastes would cause environmental crises. Fast growth of domesticated animal products highlights the immediate need for effective policies. To manage livestock operation we need an environmental and economical coordinative path [1] . From 1980 to 2004, global meat production has been doubled. Most of such growth has been emerged in developing countries; whereas, production has been tripled and annual rate has been increased more than 5%. Although the industrialized countries consume meat almost three to four times more than people living in developing countries. Developing countries produced and consumed more than half of the world's meat production [2] . The wastewater produced through lagoon systems consisting of pollutants such as metals and salts affects surface and ground waters quality. In addition, magnitude of pollution through livestock's is 110 times more than urban wastewater [3] . Meanwhile, one of the most important pollutants is considered "leakage of nitrogen into ground waters" which is threatening the quality of drinking waters. In a research carried out in 1998 on 1600 water wells near farming lands at the United States, it was made clear that 34% of wells have been polluted by nitrate; which is 10% more than standard level of nitrate contamination in drinking water [3] . When the lagoon overflows or leaks out or when the operation level exceeds, waste would flow and penetrate to surface water or groundwater. Usually, overflow or spill happens very frequently. In the research conducted at Kansas State, it was specified that during the 15 years from the establishment of animal husbandries, 330 million liters of waste materials have been leaked into the groundwater. Another research has shown that more than half of 5600 waste storage facilities at Iowa State have been leaked more than the standard rate [4] . According to US EPA standard, more than 10 mg of nitrate in drinking water can cause serious health risks in humans, especially in children younger than 5 years old, seniors and people with weakened immune systems. For example, those children who have drunk from water polluted to nitrate are at risk of motemo-globinmia or Blue-Baby Syndrome, which causes weakness of human and even could cause death. Moreover, intestinal disorders in infants can increase conversion of nitrate to nitrite in the intestine; regarding the toxicity signs of nitrate which is more obvious than nitrate. It is recommended that the concentration of nitrite should amount to almost zero and nitrate in drinking water should not exceed 10 mg per liter based on nitrogen ions [5] . In 1996, Center for Disease Control linked nitrate levels in Indiana drinking water wells near the animal husbandry to abortion in pregnant women. Nitrate levels may rise because of the land leveling, lagoon overflows and/or leakage, and/or improper use or excessive waste at farms [3] . Table 1 shows allowable amount of nitrate in water for different countries.
Predicting the movement of nitrogen species under transient flow conditions in the field has required modeling [6] [7] [8] [9] . A major limitation of the models developed by these authors is that they cannot adequately simulate nitrogen and plant dynamics at the field scale. Based on the adaptation of the concept and equation described by Johnson et al. [10] and earlier models [11] [12] [13] developed the LEACHM (leaching estimation and chemistry model) describing the water and dissolved chemical regimes in unsaturated field soils. LEACHM developed by Wagenet and Hutson [12] , is a deterministic model, which describes water and solute movement, transpiration, plant uptake, and chemical reactions in unsaturated soil zones. This model has four different modules: LEACHW for water only, LEACHN for nutrients, LEACHP for pesticides, and LEACHC for chemicals. The LEACHN model simulates movement based on chemical, physical, and biological processes in the soil-water-plant system. It can be used to simulate nitrification, denitrification, ammonia volatilization, and plant uptake of fertilizers. This model considers homogeneous, multi-layer soil profiles. The water and chemical kinetics, used in LEACHN, make it more straightforward to use in field-level studies. It requires a smaller input parameter set, and can estimate the critical hydraulic properties that affect chemical transport in the soil, rather than using values derived from established relationships, thus increasing its predictive accuracy. Therefore, LEACHN appears to be a more robust and simpler model. Moreover, among the above-described models, it has one of the best described N simulation algorithms [14, 15] and has been tested in many regions of the world [16, 17] . Consequently, the LEA-CHN model was used in this study with the following objectives: 1) to evaluate the suitability of the LEACHN in simulating the fate and transport of nitrogenous compounds in a floodplain filtration system, and 2) to simulate concentrations in the leachate for differ- 
Materials and Methods

Movement of Nitrate in Soil
It is clear that waste produced by livestock industries is a potential organic nutrient for crops and pastures as fertilizers. It produces not only nitrogen but also other nutriaents such as phosphorus, potassium, calcium, magnesium, copper and zinc [18, 19] . Conversion of nitrate in livestock's waste after being disposed from cultivated farms in nitrogen cycle is shown in Figure 1 [20] . The first form of inorganic nitrogen from mineralization of organic nitrogen is ammonium . Ammonium is mo-4 NH  stly absorbed by plant roots, but also it can be absorbed by soil colloids. By the process of nitrification at the soil surface when air temperature is high enough, the ammonium could be converted into ammonia NH 3 , which can be transformed into the air through its fast volatility [21] .
If there are bacteria in the soil with process of nitrification, ammonium is converted to nitrate 3 NO and negative charge shall appear due to the high potential of dissolving in water. Nitrate is absorbed by plant roots and/or converted into nitrogen 2 N by those bacteria having the ability of de-nitrification process. If there are no plant roots to absorb nitrate and there is no suitable conditions for de-nitrification, nitrate will move vertically into soil profile and finally leached into groundwater [21] .
Sub-Model LEACHN
In LEACHN sub-model, the main program initializes the variables, then calls the subprograms and executes seasonal mass balance. Subprograms are dealing with various processes such as water flow and solute, evapotranspiration, nutrition, drainage, plant growth, heat flow, and also processing data input and output and also time steps calculations. Simulation begins in zero time on the first day of the initial conditions required for the whole system. Soil should be homogeneous in the vertical direction. For each part of the soil, the input data and initial conditions are required as follows [22] : The data which were used in the model were such as soil data for the various layers with equal thickness, soil surface boundary conditions, plant data; and other constants that are needed such as distribution coefficient, the maximum time step, emission coefficient, the equilibrium constant for the conversion of nitrogen (urea hydrolysis, ammonia volatilization, nitrification and de-nitrification are considered), the absorption coefficient for urea, ammonium and nitrate, the lower boundary conditions, and the time step [22] . Except the constant coefficients of this model which were found after reviewing the available resources and/or their values calculated from the calibration model, other data were determined in the field and/or laboratory. The movement of nitrogen in the soil profile in following relationship is expressed as [23] : Table 4 . Chemical soil properties measurement method.
Chemical Soil Properties Measurement Method
Initial nitrate in soil Cornell University Nutrient Analysis Laboratories [24] Initial nitrogen in soil Cornell University Nutrient Analysis Laboratories [24] Initial organic carbon in soil Wet oxidation diffusion procedure [25] Table 5. Physical soil properties measurement method.
Physical Soil Properties Measurement Method
Water Retention Curve Pressure plate method [26] Density Core methods [27] Hydraulic Conductivity Constant head methods [28] Particle size distribution Pipet methods [29] 
Site Study
In this research, a dairy farm near the town of Rey was chosen. Rey is located at 35˚35′N 51˚26′E. In this site, the soil texture is silt. Nitrate initial concentration is at low and rainfall pattern is scarce in warm season with 500 cows operating. The site map has been shown in Figure 2. 
Experimental, Method of Sampling and Measurement
In order to determine the amount of nitrate concentration, testing with ultra-violet spectrophotometer apparatuses in the lab was performed. For preparation of the standard solution, after filtration process the samples have been placed in the special dish for titration. First, the nitrate concentration was read at a wavelength of 220 nm because nitrate in the water shows absorption in this wavelength. Organic compounds are also absorbed at a wavelength of 275 nm, so this wavelength is read too [30] .
Results and Discussion
Calibration
Predicted values of soil nitrogen concentrations and measured values were compared. Then the factors affecting nitrogen balance were studied. LEACHN model has tendency to underestimate nitrogen concentration. Table 6 . Table 7 shows different scenarios which have been used for sensitivity analysis. Figures 6 and 7 show that the results of the modeling scenarios concerning clay soils with high initial concentrations at unstable climate, measured values are signifi- cantly different due to differences in soil type compared with site soil texture, and also because of the high nitrate at initial concentrations; however, as for the other scenarios, results are relatively very close to measured value. Meanwhile, measured values at the sandy soil scenario with low initial concentrations and weather conditions of low rainfall is closer to sandy soils with high initial concentration and the rich rainfall climate. Simulation modeling shows that in those scenarios of sandy soil and/or low rainfall climatic conditions, nitrate leakage has significantly decreased, in comparison with those measured values at the depth of 20 cm. It showed a nitrate concentration decrease of 70%; especially in scenario 1, where we have the highest decrease in nitrate value (78% at the depth of 20 cm). Vice versa, in those scenarios having rich rainfall climate, nitrate leakage has been decreased so little that the least nitrate value decrease is shown at scenario 7 (32.6% at the depth of 20 cm). Table 7 shows variance analyses for simulated and measured data. It indicates a coefficient correlation between measured and simulated data which is close to 90%. It shows good fits between calculated and observed concentration of nitrate which means the model is calibrated for this case study and can be used to forecast concentration of nitrate to control it and further studies in this area.
Sensitivity Analysis
Conclusions
Comparing those results from simulation modeling in scenario 8, the following results are obtained:
Effect of soil texture on leakage: Comparing the similar scenarios and changing soil texture, it is shown that nitrate leakage at medium depth in sandy soils is less than clay soils. We have the highest decrease at scenario 1 about 40% at the depth of 30 cm.
Effect of Soil hardness on leakage: Keeping soil texture constant and with changing soil hardness, it is shown that change of hardness affects nitrate leaching in clay soils compared with sandy soils; whereas, the highest decline is seen in sandy soil like 13%, while, such value equals to 43% at the depth of 30 cm at clay soils.
Effect of rainfall on nitrate leakage: Changes of rainfall pattern have the most effect on leakage of nitrate; comparing to other scenarios. It is shown that at sandy soils change of rainfall effects decrease more in comparison with the similar condition at clay soil. The highest decline is shown in scenario 1 as for 44% at the depth of 30 cm. Hence, regarding the results, it is certain that rainfall directly affects leakage, increasing rainfall shall increase leakage.
Therefore, regarding the foregoing results, decreasing nitrate leakage can be practicable through some scenarios such as proper drainage in controlling rain and runoff and soil water content. In addition, controlling soil hardness and executing proper processes and improving soil texture, nitrate seepage can be decreased into water-soil phase.
